Numerical Schemes
In this section a brief review of the space-time CE/SE a-# scheme developed in
[3] is described first, which is followed by tile derivation of two numerical schemes for solving the viscous and inviscid Burgers equations.
The a-ll Scheme for Advection-Diffusion Equation
Consider the linear 1-D unsteady advection-diffusion equation
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where a is the advection speed and i z is tile viscosity coefficient, l)oth being constant. (j ,t), u(x, t) and h(x, t) are approximated by u* (x, t;j, n) and h*(x, t; j, 7_), whose definitions are, respectively,
where u2, ('ux)2 and ('ut)} _ are constant in SE(j,n), which is the first-order Taylor series expansion, and
The assumption that u = u*(x, t; j, n) satisfies (1.1) implies ('ut)_t = -a(u_:)_ (1.6)
It can be concluded that there are two unknowns u}_ and (u_)y at each mesh point
the approximation is
Upon substitution of the flux leaving tile boundary of CE+(j, n) into Eq. (1.7), we can obtain 4 Ax e F:L (j, n)
-_ 2(1AxT u)(uj -uy+l/, 2 ) = 0 (1.8) which has the following form:
For tile boundary CEs, it is obtained from (1.8) that
for CE+ (j, n) , and
for CE_ (j, n) . At a boundary point with defined u'_ (u_)y can be comlmted using either Eq. (3.4) or Eq. (3.5) for the left or right boundary.
Note that in the al)sence of the Couram number u, the l* scheme is characterized only by the diffusion number ( and is unconditionally stable with the same accuracy as the a-lt scheme.
The _-p Scheme for Viscous Burgers Equation
If the constant a in E(t. (1.1) is replaced by u, the resulting equation 
where .fj_, (f_)}' and (.ft)y are also constant in SE(j, n), 1)eing respectively the numerical analogues of f, Of/Ox, and Of lOt at grid point (j, n), and
The equivalent of Eq. (1.6) is
Since f = _u 2, we have
Using Eqs. (4.5)-(4.8), we obtain from (4.9)
,,
At where t j A:r uj, ( has the same definition as before, an(t
For boundary CEs, (4.9) reduces to
for CE+ (j, n), and
for CE_ (j, n) . At a boundary points with defined uy, (Ux)}' can be computed using 
where _ is a constant for controlling the numerical dissipation and
Also, tile flux fit* is assumed to be conserved over CE(j, n), i.e.,
where fit* = ( if (x, t; j, n), u*(x, t; j, n) ).
Then following the same procedure as that in deriving the u-p scheme, we finally where a = 0.5 in the domain -1 <" x < 1. The initial condition is described as
where w, = 7r. With t)eriodic 1)oundary conditions imposed at x = -1 and x = 1, the exact solution is For the CE/SE scheme, ('u,V _._J are set as zero in the entire domain at t = 0, and (u,)y at the left and right boundaries are computed using Eqs. (3.4) and (3.5), respectively, in the time marching. is specified as u = 2.0 and -2.0 at x = -9 and 9, respectively, and (u,)2 = 0 at both boundaries.
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